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mm^] mmm 

mmo:>^m w^^f#ft:^s> =^^n^^mm. M^^^m^mn 

m^m 3 ] m^m 1x^2 ©-fprti*^ 1 mizmm(D:^mx:^^x. 
^m^B.m^'i'yi^-9x-^^\^v^Mm\zMm-t^=y^m.^m^^x'^Mwm-t^ 

[M*^ 5 ] m^-m. 3 Xli 4 ©Mtl*^ 1 ^tClH«(^:&^"e^o T, 

r i: #^ t- -5 ^^m^itlsmx l± 
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[0 0 0 1] 

2[s:|§^ti, A-b-S (Analysis-by-Synthesis; 
[0 0 0 2] 
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CELP(Code Excited Liner Prediction; 
W^^-t-fb^^tt. PCMW^##®^iil/- h^m:^lt6 4 kbits/se 

c (^Dtf^y *^^4~l6kbits/se c^mizmM-^ ^^^izm 

X ^ A# tc ^ V A T W^SK L ^ ^ '»#JEIi ^ e) % i: b T 
[0 0 0 3] 

5 2 ItrnWcm^ 5 3 ;L'^, 5 4 l±^lt^. 5 5 li^M 

[0 0 04] 

m^5 4:^\ Aijm-^xi3^^±mn^m-^sAc^w.M.-t^zinz^i). -^n^ 
(Dm^x&^mmm^E^m:f3-t^. miz^ mmmtiwrnm^ ^i,^. mmm^E 
izm^^^rmmmij^mm-t^. &.±<Dmm^\ m^^m^ i\^(D^xn-}^K^ 

[0 0 0 5] 

A-b-sM-^^ h;i'»^fb^#^'e«> ^-r, w^mti'^^m-^nx^r^^ 

y^yC^:7.izMlZ--t^^-\^^!7hJVCt>'^. w^m^ it^^m^lHi^n^o mz 

5 5 tt^^-e^-So 



3 
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[0 0 0 6] 
[0 0 0 7] 

01 4 It, ±7&(DA-h- sm^^ hj\yM^it:^^izm-^<. 'i^^(Dj^mm^^ 

C E L P^^om^aST-^-S. 
[0 0 0 8] 

igi4JC^VNT. 61 itm^^-^m> 6 2 tt3iJCS4f #il!B, 6 3 AXf 6 4 l«iSC 

^,6 5 Axj^ 6 6 tt^^gj^^iii-^fi^-^ >f ^ , 6 7 :5:t>* 6 8 itmmmijwmm. e 

M6 7:S:t>*6 8 i:^#^6 9:S:tJ^7 oii, dsp C^^' • • ^ 

[0 0 0 9] 
[0 0 10] 

z.(Dm'^\ziiiv^ ^m^i\Lmm.\%. mi zi^mmvtz.. n^m^i. m^Wi^^^ 
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[0011] 

@^i^-^iIIR6K -miseries, ^?^^i!l'^^:7>f 6 5, Mlt^6 9 
m^^y-^Jl^^ 6 6 cfc y miJ^tl-5«ia^S^##b AP ilJCj; U 

■Bi-^^m^itmmij. mi sx-mrnvr^. ##«5i. -^tsciisz, 

o ^##i{covNT=fe;, Efi3-eii^b^> m^m^i. ^wc^5z. j^v^mm^ 

[0 0 12] 

^;i/i5tic^g^-t-2>) , m^^i^ hjvm^i 0 2 4 t-t^t.. m^^^me lit. 

4 0k (:3pn) K<D^^U^*$:ig^Mh-r<5:ii:ic^-5o 

[0013] 
[0 0 14] 

«$ti^ri:{cj: i)i^mmmmx^=^Mmm^mi)^nmhi^n^ ACE hP (a i 
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gebraic Code Excited Linear Predicti 
o n) ■^^t>m^-^nX\>^S (J. P. Adoulf[6"Fast CELP c 
oding based on algebraic codes "Proc 
. IEEE International conference on ac 
oustics speech and signal processing 
, pp. 1957-1960 (April, 1 9 8 7 ) #M) = 
[0 0 15] 

0i5i±, i^mn-^m^m^^r^"^M(D ACE hP:^^(Dmmm'v:^^. i^mn 
#i|fB 7 1 «Ei 1 4 (om^m^m e i izmm i 2itmi4: (D^m^ e 3 

m mni^ 7 4 1 4 (Dw.u^ 6 9 icMfS mmmijwm^]^ i bumi 4 
(DmMniJwmme lizMfd^-tSo mi ^izisi-f^A-h-smmvit. mis 
xitmi 4:X^mmvr=.^Miimmiz. ^yrv^T. i \zn^\yX^wM^mi 1 

[0 0 16] 

lillll 6JC^$:n-5> J:e>^C, 3- K/^^ h;i/CQ , Cj , • • • Cjj_j 

®^^b $ o #^#1?- *^^Wi5i {c IBS $ ti -5> h V N e) 0J^>b^ , 

#zr- K^^^ h;L'CQ , , • • • Cjj_^ ^fm.mm-mzi.^)^WLir^Z.}liy^ 
nrtg^l^&eo 01 6(DMT'Ji, 4M(7)#^-!^->:/;i/ i Q , i^, ig » is ®# 

[0 0 17] 

^fc01 6lC^-rf^iS[^#iK7 1 ®*il{C^$n<5<fce)C, Iq, i^, ig 

h;i/CO tc*f/;5-r-5/N°^-> (0, • • 0, +1, 0, • • • 0, -1,0, • 
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• - 0, +1, 0. • • - 0, -1, 0, • • •) ®<fce)ic, ig*M*^*"efe<5>-9- 

0, 1, 2, 3) m^umm mm(^mMmi)^iizm^^tixm^ 

[0 0 18] 

ITU-T mmmM.mmm'^<Dmmmmmmimm 

) (DG. 729XltG. 7 2 3. 1 i: o T®m^fc$ tlT V^So 

m^itmmm^G. 7 2 9lC>tifjSLfc®l 6(D^7 7^CfeV^T, 1:7 1/-AJC 

r^i^iz3vfyhxmm-t^:mti^x^^. ^r=.. 4¥^-^y:fjvi^ (D&mmmm 

^^^ni\:fyhXmM^^:r.ili}^X^^o&.±^V. G. 729xmm'^y 

■/;!/ i Q ~ i 3 01 6® 7 6 LT^$ti^cfce)ic, ^ti'em^^yhxm 

S«#mQ -nig ti)^^fjt^. 1 7 h(Dv'--^iZ^Vm^-t^:r.tt>^X^^ 

o 

[0019] 

^y^, ^li^^&G. 7 2 3. 1 jcM/;5bfellI 1 6<D*7 8 IC^V\TI±, #^->^- 

t>lzm^^tl^o rnfCJ:U> #*-9->y;i/iO ~i3 ®#^ff'fff#mO —mS 

ipsw^ s Q ~ s 3 mmm^G. 1 2 9(Dm^tmmiz. ^n^em^f^yhx 
mm-t^znti^x^^o i;a±j:^j. g. 7 2 3. ixitimv-yzfjv i q - i ^ 
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[0 0 2 0] 

rrT'MX-li, ^i#@®^#m*^s ^ „ , m\ n=0, 1, 2, 

3) ©M^^^^ic, 1t#Mi^>:/;pc* (n) li, rj^^JCj; U^^t--2>r i:*^ 

[0 0 2 1] 

mi] 

(n) = s*Q 6 (n-m^^) + s*^ 6 (n-m*^) 

6(n)=l for n = 0 
6(n)=0 for n 0 

[0 0 2 2] 
[0 0 2 3] 

[i^2] 

= (X- gHCj ) 2 
r(D^^«:tjE2 ^m4^il-t^t^ib(DWmmma T gma yi (Fi) li, 

[0 0 2 4] 
[^3] 

argmax (Fi) = [ (X^ HCi)2/{(HCi)'^ (HCj)}] 
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[0 0 2 5] 

m4] 

X''^ H = D=d (i) 
[0 0 2 6] 
[^5] 
H = $ = <^ ( i , j ) 

t-t^n. ms^iz^^n^nmrnmia r gmax (fd i*, ^k^x^mm-t^ 

[0 0 2 7] 

argmax (Fi) = [(D'''Ci)2/{(Ci)'^«J>Ci}] 
[0 0 2 8] 

[0 0 2 9] 

^:5Lt>*iS[ 8 ^T'^ ^ -5 ^ ^ -5 = 

[0 0 3 0] 
[1^7] 

(d"^ Ci ) 2 = {S^ s i d (mj ) } 2 
[0 0 3 1] 

ma] 

(Cj ) ^ 4>Ci =2^ 4> (mj , mj ) 

+ 2S2 .^^ s3 .^.^j sj s j ^. (mj . nij ) 

^fe. tt, i = 0*^eJ i = 3 ^^(Dl^lt^ra^-rc 

[0 0 3 2] 
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^m^^^m^vtt. mi 4 iz^-^n^m^^^me 1 ^m^^^^mmzitmi^x. 
i^mizi^nA^i&m-t^z.t.f)^x^^. ^m^^mi i-fy^^ti!,ij-^ti^^ 
n-vK^ hjvit. mmmm m^mm) t&nmmtfj^'ibi^mmiz^^-r^:! 

[0 0 3 3] 

^^^(DX:&^i^K y u-2^\H(D^^'\)-yzf)]y(D:$im^'^4^izm^-^n. 
■\rzy^jvmt(D2^(DJ^^:^'-^lz^i)W^m-(>7'v ^^^m^-t^i^v h b 

- hti^m^-^ti. w-^m^y^y ^ :^^mMt^r=.mz}tmm^<(D}^v hjb^^^^ 

SI ^ -5 ^ P^m.^. # L T V ^ S o 
[0 0 3 4] 

mXitlTU-T(DmmM^G. 7 2 9lCfcVNT, 1 :7 l/-A$:4 0+>->:/;i/ 

mi Gomi 7iz^-r^z)iz. w^m^yT'yi^T.thx^mn 
hff^^m-^n^z.tizf^^. :i<D\^yhmit. g. 1 2.9 tim^-t^m^^^ 

mM. (8kbits/sec, 80bits/10insec)(D4 2%^C^i^■r 
^ZLUlZtSt^, 

[0 0 3 5] 

^fc 1 -7 8 oi^->->^;i/^-r-5i:, ^^^'^y-^^jKo^mmm^mm-t^ 

^y htSCli, G. 7 2 9 6 2. 5 %(c tj^B^-T S ^ 2i Jc;& 

[0 0 3 6] 



1 0 
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— a$lC4 kbits/se c ^^O^fgtf b U- h W^C O D E C ^rH^^t" 
CO 0 3 7] 

5.0 

[0 0 3 8] 

[0 0 3 9] 

[^^ 5: ^^-r e 4?) (Z)^|g] 

«l^c>t^^s-r^^^*fflSrfflv^s3i:*^-e^.5o mjc tf ^y5^>f-f >'fa$:fflv^-5r i: 

*'^T'^5o ^^*^i®:^/hBi^Xiii^^y^>^f-f affile ^^SLT. #^^(ia^B 

^5o 

[0 0 4 0] 
C|gH^©^;^(Z)?^M] 



1 1 
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[0 0 4 1 ] 
[0 0 4 2] 

[0 0 4 3] 

Br^^f#i|!il' i±, ±M'^m-^nrz.n'y:f^-^(Do^(D^y'rv ^y.^ ii^W^ 
^^-^ p^c»ov^T, =i-F^^h;i/Ci S:m;^-t--5= r^tc, ^Wim2' t,\ 

±tHii- F^^ h;VCi JC, A^^-^^^ligP6T'^^^$tlfe>!f-r>g 



1 2 
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[0 0 4 4] 
[0 0 4 5] 

0 3 JkZfm 4 (±±)z& L :t 0 1 ;5:t>*|gl 2 ©Mil^^Jc^o < 2|s:5g0^<^)^ 1 (D^M 

(Dj^mcDmmmx&v. i i^tj^i i' itmm-^^n^m. i 2:5Lt>*i 2' 
wmm. 1 6 > zf^v^mmmm. 1 7 « tr ^ ;i/ a? , 1 8 

[0 0 4 6] 
[0 0 4 7] 

^J3, 0 3^t>*iif4 {c^$ti-5#ap®#tgtt, DSP (T^-f — ^^''t^;!/ 
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[0 0 4 8] 
[0 0 4 9] 

1 :7 l/-A= 8 0i?->>^;b (8 kH zi?->^U >^*) , >^;i/iS[= 4 , ^ 

(lag) #=2 Oi?->y;i/ (400Hz) —14 7-9->>^;U (5 4. 4 Hz 

[0 0 5 0] 

t-r, i^m^y:^j^^n(D-mmitmft>n^ (gi5(^x5^^y^Ai) „ ji^-e 

tt, 4 OM^Tb^^^-SSB^UT^-^ s mp_p o s CiD (0^i<4 0>lC. ^ 
ra|Jg©#^-!?->:/;i/^@i = 0-3 93()'J-fe«y N$ti-£>o 
[0 0 5 1] 

. Ei3^t>'E4 -e^i#^c^ila^b^v^;^)^, ace l p^^cDtrns^MST'^-Sji 

[0 0 5 2] 

^-r, "y^'miJ^f^lO^Wt^m.-. 4 0aT*^^*^A^«S^n (05(D^7^^y >^A 
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2), r^^d^A^YE s^e>«, m5(D:7.^y'fA6f)mn^n^z:inz^i)^ 

[0 0 5 3] 

^^^:^G. 7 2 9 ICM/S-r-SHl 6(7)^7 7 IC^$ ^ — "e^-So 

[0 0 5 4] 

0 5O[)X7^^y :/A2(Z)i|i!l^3b'iN0 5&e>li> ^ 2 (Dlg^tt : 80 

&.±te^^ti'^t)m^^n (BI5(Z)X5^-/yA 3) . ^®f!lfe*'^NO®#-^lCtt, H 

oTiH^jT^-^ s mp_p o s [] <Dp3mif^m^kMM-^tl. ^(D^t(D^m-^tl 

-So 

[0 0 5 5] 

M;iJi4 5T'fe-5^-^{cid;, #N^-9->^;i/^g*^M;^«H6 (b) izB^ti 

^^^iz^^^-^n^o :r.<Dmmt. mi (ommmK^^ti^j^oiz^ me (a) 

®^"ea^$tlS@Htt^cfev^T. •9->y;i/^tt3 5. 37, 3 9 :^'J^''iii&$ti^(^f^ 

t>y lC-9->>^;i/^g4 0, 4 2, 4 4 *^3iA^^;^^fe%®T'^'g>o 
[0 0 5 6] 

J: ';*#65icii. M;lii^^*ffi=4 5 0»'^JC, ^^Siffii: LT, i=0, ix 
= 40, iy=0^$tl, ( 1 a g -4 1 ) /2 + 1 = 3 i::^-g>A^e>> 3M®1^ 

v:;^;^^S^cov^T&Sf^I^*^^?*3tl§o fiPt., smp_pos C39-iy] 

= i x®?IWJCci: y> *-r, ix = 4 0, i y = 0 

-^smp_pos C3 9] lC-t^>y;b^tt3 9®f^t>UlC-b->y;i/^ff4 0;6^ 
iSJClC, ix + =2, i y + = 2jCi: U i x = 4 2, iy=2i:^S*^ 
s mp_p o s [3 7] iCiJ- > y;!/^© 3 7 ©f^t) »J 
•9->^;i/^«4 2;?)Nlg^$tl, 3S{C, ix = 44, i y 4 t^^fi^f^. -^y^JV 
s mp_p o s [3 5] {C-b->-/;i/^tt3 5®f^:bUlC-b->>^;i/fiS 
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4 4tS^$tieo 

[0 0 5 7] 

[0 0 5 8] 

}L\%mm^X-S>^fz.i^. ^i'*ffi:^'^8 Otc^ y EI5(Z):J^>v^^y :/a 
[0 0 5 9] 
[0 0 6 0] 

08tt, 03^tJfH4 0#^Rr^^!F#i!fil 1JS:?>*1 1 ' $:«^-tSVf ^y^^M 
7 >f 1 7 Tb^^f ^ t° ^3^ii^acDmB>9S"t?^ D , 3 1 3 4 3 

2 ttADlt^, 3 3 li5g®IlIl^$:^t-o 

[0 0 6 1] 

H8 1C^V>T, '^iS:#|3 i:5tt>*3 4 }LDm^2> 2 t5SMIlI1^3 3 t $:'^t^«^ 
aiS:$>®^^Mi§:ii, P (z) =a/ (1-/Sz"^^«) ^33, aliM^ 

3 1®^t5[, /S tt#iS[^3 4 <D^m. 1 a gii^^*ffl$:^i-o M;ilS> #iS:^3 

l<^>Mald:, 0~ (1 a g - 1 ) C^)^HT'li, a=l. 0, lag — 7 9©^ 

HT'lia = o. Ohb, ^iS[^3 4(D«i8iii. 0 ^■t-^z:i::«)'^-e^So 



1 6 
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[0 0 6 2] 
[0 0 6 3] 

m 9 jkt^m 1 0 iiitr3z&(DEi 1 Anm 2 (Dmrnmrnzm-is < :^mm<D^ 2 (Dmm 
(Dj^m(Dmmmx^^). 21^0^21' i±^^nr^^f#«, 2 2:5ttjf2 2' itm 
m^. 2 3 2 3 ' ii?^?^^?ffii-^fi^:7 2 4 liMm^, 2 5 {tmmm:b 

[0 0 6 4] 

m^mi ijktfi 1' (0 3;s:t>*04) (Dm^tmmiz. 

g|j2 Q}i\£v^nmy 2 7 iLts-ibm^-^ti^. z:<D^2<Dmm(Dmm<Dm 

[0 0 6 5] 

mmn^m^m^^r^A - h - smm (01 4®±^^^®«m{c^vfjcs) tcj:oT 

U , tf ^y y G j&vh^ V^ 3 i: liM^W^^^^J^ if® J: e) tC tr «y ^Mil'tt 
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^-^0 1 Oil L/T, If «y^>f>r ^Gj&^SJSSti'&tjCDT'^Sc 
[0 0 6 6] 

<7)-7n-5^-V- htc:33V>T, XT^^y^Bl. B3, B4, B7, B5, ;S.t>*B 6 
®7D-5^-v- hcD^7^^y:/A 1, A2. A3, A4. A5, :5:tJ^ A 6 i: |^ Ij^^ 

[0 0 6 7] 

l|2(Z)||Jfe®?^S7b'5||l CD^ifec^J^^^iiMJ^-S.^Ji. t:°^y5^>^'-r>G}b'^SI'fit<J: 
y =fe;/h$ v^«-^(DMT'fe-5„ fip-^, H 1 1 ©;^^>y:;'"B 2 ^C^V^T, if^yf^>f 

^y^MKIC5Sg^*^Sl5^S:i&$:&v^/t^?), ^^^^y >^B 7 ^c^3V^T^ ^*ffi}«)^:7 
:R^l|BlD80tC^y ^y:/$tlfe±7:\ H 1 l«I^<O^S*^ll 

[0 0 6 8] 

n^m mi (Dim) :fy^^<Dmi:jm^(D^mBm^Btm-v&^. 

[0 0 6 9] 

(Cjgffl ^ =fej ^ S = 
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[0 0 7 0] 
[0 0 7 1 ] 

[01] 

[02] 
[03] 
[04] 
[05] 
[06] 
[07] 
[08] 
[09] 
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[HI 0] 

[011] 
[iai 2] 

[013] 

A- b -sm^^ hjvm^it(Dmmm'v&^o 

[HI 4] 
[HI 5] 

t^3f5CZ) A C E L P ^^CD^J^HT' o 
[HI 6] 

ACE L p:ff^(Dmm(Dmmm'v$>^. 
K 1' m^'^^w-^m 

2, 2' -^tftH 

3, 3' um'^m-^my ^ 
5 mMntiwmm 
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[Ell] 



< 



ro 
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[112] 
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[H3] 



[04] 



01^ 

< 



to 
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ijna 
93 
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[0 5] 



for (i=0; i<40; i++)siiip_pos[i]=i ; 



for(i=0, ix=40, iy=0: i<((lag-4l)/2+l) ; [ 
snip_pos [39- i y] = i X ; 
ix+=2; 
iy+=2; 



for(i=0, ix=0; i<8;i+t) { 

M^ ■9->3/;U[i]=snTJ_pos[ix]; 

-sn^3_pos [ i X+1 ] ; 

lS3-y->::^;u[i] =srtip_pos [ i x+21 ; 

-siiv_pos [ i x+3l ; 
m 4 -y- > [ i +Q] =smp_pos [ i x+4] ; 
ix+=5 




YES 




YES 



NO 



^■J?* {tag)=80 
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[06] 
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[0 7] 
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